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INTRODUCTION
This report describes the control programs that have been developed to
edit, process, and analyze the digital data tapes produced at the U.S. Air §
Force Project OPAQUEl Field Station located in Meppen, Federal Republic of
Germany (abbr. F.R.C.). The objective of Project OPAQUE is to gather continu-
ous data from a series of measurements in the visible and infrared regions for
a period of two vears or more. The requirement for continuous measurement of
the experimental parameters has resulted in the design of a microprocessor-
controlled, automated field station that samples and records the digital data

on magnetic tape. The time span involved and the corresponding velume of data

generated has created a large data base that must be accessed, processed, and

analvzed by the experimenters.

Earlv in the design cvcle, the ULowell Research Team set forth the follow-
ing objectives based on the large volume of data collected and the number of
researchers that would require access to that data:

1. All programs should be developed for both interactive and batch modes

of processing. This is to allow access and processing from the ULowell
remote location or from anv terminal connected to the Cvber 74/74 Svstem
Computer at A.F.G.L.

2. The user should have a reasonable measure of control over output formats,
search, and edit procedures.

3. Along with the customary features of tabulating or plotting data points,
some additional methods of presentation should be provided to allow
visual interpretation of long-term performance. This capabilitv is
deemed useful in all phases of processing and in the determination of the

reliability factors to be assigned the data provided to the data bank.

1. Fenn, R. W. (1978) OPAQUE, Vol. 1, AFGL-TR-78=0011




The programming language to be utilized is FORTRAN, and all subprograms

are to be developed as "stand-alone” routines. This approach allows
subprograms developed in one application to be used in other cases where
the same algerithm is needed.

User access to the available programs should be through a simple control
language.  The control language chosen is one that has been developed

by Prot., Robert J. Dirkman at the University of Lowell. Although the
initial intent was to incorporate all programs in a svstem package,
linked through this common control language, the core memory require-~

ments tor such a svstem dictate against doing so.

Using the objectives stated above, a number of programs have been developed

and made operational on the A.F.G.L. Cvber 74/74 Shared Computer Svstem.  These

programs are grouped according to the following functions:

Tape Editing and Tape Error Analvsis

Raw Data File Generation

Sensor Performance and Analysis

Data Searching Procedures

Data Stripping into Minute, Second, and Four Second Data Files
Generation of the OPAQUE Data Bank Files

Data Plotting and Data Selection Display

It should be noted that the original program design was carried out on the

ULowell Computer Facilities, which use the KRONOS operating svstem, after which

they were transierred and made operational on the A.F.G.L. Computer Svatem,

which operates under the SCOPE operating svstem. All source programs arce coded

in FORTRAN and can be contigured to operate in either batch or interactive mode.

This repart will emphasize the bateh moade ot operation as curvently installed at

RS A P




I. Overview of OPAQUE Data Processing Procedure

The accompanying flowchart, Figure I.A, shows the sequential processing
steps that are performed on the OPAQUE data. The following comments are keyed

to this figure using a letter code relating the comment line to the flowchart

segment under discussion. Steps A through F are discussed in Part I, which

describes the tape pre-processing phases; i.e., the raw data file generation

and the sensor performance and analysis. Steps G through J are discussed in

Part II, which describes the data searching and stripping procedures, generation

of the OPAQUE data bank files, along with the plotting, selection, and display

procedures.

A The sequence starts with the generation of a raw data tape on the system data
logger at the U.S. OPAQUE site at Meppen, F.R.G. The data logger character-
istics are given in Section I.1, and the raw data tape format is described
in Section I.2.

B A back-up copy of the raw data tape is produced and stored at the Meppen Test
Range Computer Center at Meppen, F.R.G. The back-up tape copies are retained
until it is determined that the original raw data tape received at the
Atmospheric Optics Branch is of usable quality. A raw tape processing pro-
gram was developed and made operational by ULowell on the Meppen Computer
Center TR-4 computer to strip out and dump selected raw tape hexidecimal
blocks in display code. This program is described in Section I.3.

C The raw data tapes are air mailed to A.[.G.L. with the ULowell research team
maintaining the raw tape data bank. The raw tape data log is given in

Section I.4.

D Upon receipt at A.F.G.L., each raw data tape is edited to determine 1ie
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quality of the data recording, vis, the number of invalid hex characters,
the number of data and time word format errors, the number of block size
errors, and end-of-record (EOR) and end-of-file (EOF) mark errors. The
data tape utility program ILLCHAR, described in Section 1.5 is used to
perform this analysis. The data file is rewound and the sensor performance
program STRPHEX is executed. The output of STRPHEX is a coded presentation ;

that displavs each active data channel over the complete time interval of

the raw data tape, usually three davs. In addition, STRPHEX can also pro-
duce a histogram plot for each active data channel for the raw tape dura-
tion. A complete description of STRPHLX is given in Section I1.6.

The printouts produced by BADCHAR and STRPHEX are reviewed to identify po-
tential problem areas in the data stripping and sequencing phases. Analy-
sis of the STRPHEX outputs assists in determining current sensor status and
operational values.

The raw data tape is rerun and the program BLOCK produces a data file of
uniform tlock sizes on the private disk pack, MDATAl. Four consecutive

raw data tapes are blocked and loaded to the disk pack for additional pro-
cessing. A discussion of the program BLOCK can be found in Section 1.7,

It should be noted that the raw tape or the disk pack raw data file can be
rerun with the program STRPHEX to obtain "quick-look" plots of selected
sensor voltage outputs or sensor data frequencv of occurrence. L
The next phase involves stripping the one minute samples from the raw data
disk files on the disk pack MDATAl and packing and formatting these samples
into the monthly minute files on svstem storage. Entries are made into

the associated minute file directory rerarding the time, date, and duration
and file address of each raw data entrv. An overview of the data stripping

and file generation process is given in Part 1I1.




The one minute data channel stripping program, NEWSTRIP, is described in
Section II.1l. A similar procedure is used to strip the four second illumination
data from the Luxmeter into the monthly Luxmeter file and directory using the
program STRPLX described in Section 11.2. The Variable Path Function Meter (VPFM)
data are also stripped from the raw data files on a monthly basis using the pro-
gram STRPVS, which is described in Section 1I.3. To assist in the user interface
with the program packages, a JOB control card procedure file has been developed
for each of the three stripping operations above, named MINSTRIP, LUXSTRIP, and
VISSTRIP. These procedure files contain the appropriate SCOPE control cards
stored sequentially and executed bv a control card call to the procedure file.
The contents of the monthly stripped data files and their associated directories
can be audited, depending on the file contents, using vne of the status procedure
tiles FILESTAT., LUXSTAT, or VISSTAT.

As each of the three tvpes of monthlv stripped data files is completed, it is
copied onto the private disk pack, LOWELL, along with its associated directory.
When three consecutive months of data has been stripped and loaded onto the
private disk pack, a back-up copv of the contents ot the private pack is nade
t 00 tane.
The sty oooped monthiv data files are processed to produce the OPACUE data bank
Vormatted tiles using the programs PRIK, FRRLUN, and ERRVES, which are descriled
in Section (4.5, The OPAVUE data biank files are stored on svsten disk storace
ind made cvoilable o othe AJFLoL L. SU orocp for insertion ol the associated
seterclocical and data reliability Dipures. The corpletes orAoll dat o bank
tiles are then vecotded on masnet i tape and osont Lo the data hank in the UL
It should be noted that Che stripping programs also oo penerate plots and
PBisroprams in o= dientitiv units Urorm the stripped date ciles oroatad o s0or i

Mhese capabiiities e desoribed Do Section Lisd b bow,




J A back-up copy of the OPAQUE data bank files is stored on CC tape for future

use.
A The sequence is then repeated for additional raw data tapes.
The sequence described above was designed to handle the raw data tapes on
either a production basis or a single tape job run using system procedure files

that load and execute the appropriate main program and the required subprograms.

!
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I.1

DATA LOGGER SYSTEM

The Data Logger System used in the collection, formatting, and recording
of the data sensor outputs was designed and developed at A.F.G.L. based on
an Intel 8008 microprocessor. The basic system consists of: eight program-
controlled input ports, eight program-controlled output ports, a fourteen
bit address bus, an eight-bit buffered data bus, 2,256 bytes of RAM and 256
bytes of PROM memory, along with a microprocessor controlled ILEE-488 pro-
grammable interface bus. The basic design criteria used was to retain com-
plete system control in the memory-resident software control algorithm to
allow maximum flexibility in sensor sampling time, sequencing, data format-
ting, and recording.

The processor communicates with the experimental instrumentation and
the system peripherals (i.e., the teletype, the magnetic tape recorder, the
system time/day clock, and the analog-to-digital converter) through the
eight line, bidirectional, buffered data bus. Digital information is pro-
vided to the microcomputer in groups of eight bits, each bit beinp two-
valued; i.e., 1 or 0. These groups of 8-bits constitute a bvte, and pro-
visions are made in the design to accept eight separate data input sources
(called INPUT ports). These input sources can represent either STATUS in-
formation (i.e., the current state or phase of operation) or DATA from an
external device.

In turn, the microcomputer can send out 8-bit bvtes on the data bus and
latch or store these bytes in any of the eight OUTPUT registers. The bvtes
stored in these output registers represent either a COMMAND or a DATA bvte
to the external devices.

The functional block diagram in Figure I.1.A shows the data logger with

its eight INPUT ports and the eight OUTPUT registers. TFrom this figure one

— ———
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can note that the microprocessor can provide a mapping of the eight input
bytes onto the eight output registers. The dominant aspect of the figure

i, that the microprocessor forms the "link' between the INPUT ports and

the OUTPUT registers. Thus, through the use of the appropriate contro!
program (software, stored in memory) the microprocessor can '1link" any

INPUT port to any OUTPUT register(s), determine the STATUS of anv connecter,
external device, or issue a COMMAND to any external device. As all dat:

bytes pass through the processor from INPUT to OUTPUT, additional contrcl

operations, such as data formatting, can be performed on data bytes while
passing through the data logger.

The central role that the processor plavs is its abilitv to test for
the current STATUS of a given device, the abilitv to accept DATA from a
device, the ability to COMMAND a device to perform a specific operation or
function, and to provide DATA to a specific device. all under the control
of a program demonstrates the power of a software contreol structure. ILsren-
tially, one writes a short program to control each an.: every device con-
nected to the data logger. These control programs are tailored to the
characteristics of the devices and form the software control interfaces.

The hardware portion of the interface resides in the device assigned INTUT
port{s) and OUTPUT register(s).

In summary, the concept of separating the control structure into i<s
hardware and software segments yields corsiderable flexil:ilitv and varsa-
tility to the data logger design. Although only eipght IN?IJT ports -nd
eight OUTPUT registers 4re currently provided, additional rorts and regsiaters
can be addel by providing the necessarv hardware and the software “ontro

programs.,




iata sampling, sequencing, and Format Control Programs

The data logger design, being microprocessor based, separates the control
3tructure into hardware and software segments. The hardware segment provides
eight programmable input ports and eight programmable output ports. The input
ports allow entry of digital information from sources external to the data
logger representing either STATUS information or DATA. The output ports provide
either COMMAND information or DATA to external devices. In its simplest form,
the data logger provides a mapping of the eight input ports onto the eight output
ports. The control programs necessary to perform this mapping reside in a 2K
random access memory in the data logger.

The flowchart given in Figure I.1.B shows the sequential control structure
used to implement the software portion of the design algorithm. The flexibility
of the design is retained through the use of a short MAIN program that calls
the modular subprograms in the order shown. All data input and output operations
are in the programmed I/0 mode with reserved memory buffer areas available to
the control program segments. The algorithm is cyclical in operation and runs
continuously under the control of system STATUS "flags'". These one bit signal
lines are monitored by the program and cause system WAIT or system HALT, depend-
ing on the monitored signal. HALT conditions are typically END-of-TAPE,
peripheral not READY, etc.

The data logger dynamic performance can be monitored through the switch-
programmable panel display in octal or decimal digits and through the use of
the utility program, QLOOK, that produces an ASCII formatted printout on the
teletype of the most recent 256 hexidecimal data bytes written to the magnetic

tape.
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Based on the NATO/OPAQUE data sampling rates and frequency, a complete set

ot control programs has been designed and developed. A combination memory map

and listing of the programs that are currently operational at the Meppen Field

station is given below.

Page Address
¢ 70-212
@ 250-333
1 200-312
i 000~102
1 320-367
2 V00=-C0 7
2 Qro- s
2 030- 54
7 (S G

7 150-177
2 140-177
2 200-222
2 260-302
2 320-377
3 000-025
3 100-140
3 300~340
4 000-061
4 200-303
7 210-~240
6 200~243
6 100-122

Name

MAIN
CH Test
TIME

CLOCK

TPTFMT
TYMSYN
STCK
SCANSEC
LUXSEC
LUXLOG

BLKSZ

MRCDR

SHIFT

PACKER

DPTFMT
HOUSE
REQST
DIGMUX
CLEAR
QLOOK

MIN

CRLF

Function

The primarv control sequence propram
Analoy channcel service preogram

Stores time wvalues aro dotermines one
secomd and one minute ime changes

ontro! provram ro P interface S
Contro!l pr tor HP Interfa Bus
addresses and reads disital clock

Time Print/Reccrd Format Control

Determines four sccond, ten minute, and
thirty minute intervals

Determines status o!f magnetic tape recorder
Determines odd or even hour
Detects {our second intervals

Svachronizes scecond counter to minute
time chanues

Fixes blovk size of digital data re-
corded on tape

Controls the operation of the magnetic
tape recorder

Controls the circular shifting of a twelve
byte arrav-variable number of shifted
positions

Stores cight or six-bit ASCII values
in BCD form

Data Print/Record Format Control
Digscrete channel control array
Analog channel contrel array
Digital Multiplex control program
Svstem initialization program

Prints last 256 analog channel samples
on svstem teletvpe in ARCIT

Outputs one minutce commands to svstem
experiments

Carriage return/line feed control for
the teletvpe

3.




Page Address

4 100-133
4 140-162
5 000-047
5 100~163
5 200-247
5 300-372
6 000-062
0 250-267
6 300-357
B 000-032
7 050-260
7 242-273
7 300-541
7 342-372

The programs QLOOK, BINLD, PDUMP, MDUMP, INSTIN, ADTEST, and ENDE are

Name

TWTFMT
DWTFMT
BINLD

PDUMP
PROGIN
MbUMP
PNTBIN
BLKCIR
INSTIN
LOADER
LDLINK
XFER
ADTEST

ENDE

Function

Time word format control programs
Data word format control program

Binary loading routine for svstem
generated paper tvpe

Program to punch paper tape

Kevboard input routine

Program to print in ASCII

Conversion program, octal to ASCIIL
Taper recorder block counter program

Enter machine instructions from kev-
board to memorv

Binaryv tape loading routine

Linking routine, used with QLOOK
Array transfer and format program

Analog channel address and display
program

Terminates recording at the end of the
current block

utility Programs used for moditfication, testing, and diagnosis.




1.2 Raw Data Tape Format

The data recording format used consists of a time word followed by the data
words for all channels to be sampled at that time. The asynchronous channel samp-
ling used results in data word strings of various lengths. Each data channel can
be programmed such that it is sampled at one or more of the following rates:

each minute, continuously

each minute for the first ten minutes of each hour

each second for the first ten minutes of each hour

each second for the first thirty minutes of alternate hours

every four seconds, continuously

Other sampling rates can be programmed as required.

A typical sample time string is given below where the threc characters, 7?7,
signify the start of a time word and the character, = , signifies the start of a

data word.

2277345120155 = 11007954 = 12006316 = 13006156 = 31457172 = 32466008 = 33464002
= 34466296777
345120156 = .....

As detailed in Table I.2.A, the day, hour, minute, and second value in the
sample above is day 345 and time 12:01:55. The channel number appears after the
data word sync/separator character, = . The channels in the sample above are 11,
12, 13 (VPFM samples), and 31, 32, 33, 34 (Scanning Nephelometer samples). This
sample string is followed by the next time word given as day 345 at 12:01:56 and
the next string of data words separated by the = character. The example above is
generated from the packed, hexidecimal raw tape where the hex codes are converted

to display codes. When originally installed, the data logger was programmed to




to record a packed 6-bit ASCII subset code but was reprogrammed for the 4-bit

hexidecimal codes to conserve magnetic tape.

A detailed description of the data channel assignments, sampling rates, and

the data word field use is given in Table 1.2.A.




TABLE I.2.A

Raw Data Tape Formats

Time Word Format - twelve 4-bit Hex characters as

7177dddhhmms s where 7?7 identifies the start of a time word
ddd is dav or vear
hh is hour ot dav
! mm is minute ot dav
: ss is second of dav *

The time word identifies the start time of the analow data channel sampling

seduence.

Data Wora Format - nine a-bit Hex characters as

=ccddaaaa where = identitfies the start of a data werd ]
ce is the analog channel number
dd is the discrete channel valuc
aaaa is the number of "counts', proportional to the

analog voltace input

[nstrument Sampling Rates

The various sensors are sampled at one ot the rellowing rates:

every minute, continuously

every minute for the first ten minutes of the hour

every second tor the tirst ten minutes ot the hour

every tour second, continucusly y
everv sccond for the first thirtv minutes of alternate hours

The standard OPAQUE reporting pericd is the first ten minutes of everv hour. As
indicated above, many of the sensors are sampled through the whole hour,
and these non-OPAQUE samples will be reported separatelyv.

INSTRUMENT DATA WORD FORMAT SAMPLE RATE SENSOR/OQUTPUT

MRI =0000mnnn 1 minute, cont. Channel 1

NEPHELOMETER =0100mnnn 1 minute, cont. Channel 2

(before Apr.78)=0200mnnn 1 minute, cont. Channel 3 1
=0300mnnn 1 minute, cont. Channel 4 i

AEG POINT =0000mnnn 1 minute, cont. Channel 1

VISIBILITY METER ]

(after Mar. 78) 0=Run

ELTRO VISIBLE =04xgmnnn g =

TRANSMISSOMETER 1=Cal 1 minute, cont. Transmission

NIGHT PATH  =0500mnnn 1 minute, cont. Filter

RADIANCE METER _0600mnnn 1 minute, cont. Radiance

=0700mnnn 1 minute, cont. Range




<y s

INSTRUMENT DA
VPEM =1100mnun
=1200mnnn
=1300mnnn

=1500mnnn
=1500mnnn
=1600mnnn
=1700mnnn

LASER
NEPHELOMETER

TURBULENCE
(500 m BARNES
IR TRANS.)

=20x{fmnnn

BARNES (500m} =2I1xfmnnn
IR TRANS.

BARNES (1500m) =22fxmnnn
IR TRANS.

RAIN Gauge =2300mnnn
=24gxmnnn
ILLUMINOMETER =25gxmnnn
=26gxmnnn
SCANNING =31gfmnnn
NEPHELOMETER  =32gfmnnn
=33gfmnnn
=34gfmnnn

DATE NORD FORMAT

-

WO

wro = O

tilter
position

filter
position

filter

position

gain

gain

filter

18.

SAMPLL RAT

1

second, 10 min

secone (LG min

 second/10 min

Cominute, ocont.

minute, COnL.

Dominute, Jcont.

ninute, oot

minute, cont.

minute, cont.

minute, cont.

minute, cont.

seconds, cont.
seconds, cont.

seconds, cont.

second/30 mind
second/30 minA

second/30 minA
second/30 mind

Transmission

Transmission

Rain Level

Vertical Sensor
Horizontal Sensor
Azimuth

Angle of Rotn.
Scale Shift

Photo Diode
Monitor



emmmatm 1 it + o ““1!

INSTRUMENT DATA WORD FORMAT SAMPLE RATE SENSOR/QUTPUT
0
EPPLEY =36xxmnnn g = to gain 1 minute, cont. Direct Channel
PYROHELIOMETER 3 sun sensor
1 .
=37gfmnnn f = to filter 1 minute, cont. Filtered Channel 3
9

Note: In the data word format, x = do not care, f = discrete filter value,

4

discrete gain value, m = high order digit of A/D count, and

oo
L}

]
[}

lower three digits.

alternate hours

I~

e ich andigiatik




1.3 Utility Program OPAQUE

The utility program OPAQUE was developed for use on the TELEFUNKEN TR-4 computer
system at Meppen. This program is a modification of the function subprograms ICHAR
and NDIF and the subroutine DATE used in the main program STRPHEX described in Sec-
tion I.6. The implementation of this program presented several [ »blems in that the
FORTRAN rouri-os LUFFER IN, BUFFER OUT, and SHIFT are non-existant in the TR-4 ver-
sion ot FUOR.RAN. The program ran correctlyv on our second trv, but turn-around time
was uite long due to the machine cvcle time.

The final version of OPAQUE allows the user to skip a specified number of tape
records and convert the hex characters to displav codes and print the next record.
The program is used to assist the field personnel in determining the quality of the

raw tape and in debugging system problems at the Meppen Computer Center.




Raw Tape Log

The raw data tapes are sequentiallv numbered for identification and
cataloging purposes. The tape assignment is made at the Meppen field site
using the prefix OPA and a three digit number. The raw data tape log is kept
on the CYBER 74/74 svstem {ile, TAPEFILE, and can be listed out in two formats.
The first is a sequential tabulation by OPA tape number giving the starting
dav of year and hour and the ending dav of vear and hour. The second format
is a vearly mapping of data recordings using the dav of montn as the ordinate
and the month of vear as the abscissa with the OPA tape number indicating the
daily AM and PM coverape.

The mapping for data vear 1976 is given in Figure 1.4.A, the data vear
1977 is given in Figure 1.4.B, and the data vear 1978 (updated te June, 1978}
is given in Figure I.:.0.

A sample of the sequential tabulation is given in Figure 1.4.D for the

current data year 1ly7&.
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BEGIN DAY BEGIN HR END DAY

131 2 9 6 5
132 6 8 9 11
133 12 12 12 15
134 19 21 23 10
135 23 10 27 5
| 136 27 9 30 9
, 137 30 9 34 6
t 138 34 8 37 9
139 37 9 41 9
140 41 9 44 13
141 44 13 48 8
142 48 8 52 13
143 52 14 58 2
144 58 13 63 10
145 63 11 68 8
146 68 9 73 11
147 73 11 76 9
148 76 10 82 o
149 g2 10 87 9
150 87 10 90 9
151 90 10 93 14
152 93 14 97 9
153 97 9 100 9
154 100 9 102 10 ,
155 102 10 103 13
156 103 13 107 9
157 107 9 110 14
158 110 15 114 9
159 114 9 118 5
160 © 118 8 122 3
161 122 9 125 8
162 125 3 128 13
163 128 14 132 9
164 132 9 136 i
165 136 13 139 9 ;
166 139 9 42 9 '
167 142 14 146 5
168 146 8 149 13
169 0 0 0 0
170 150 14 151 14 I
171 0 0 0 0 ,
172 0 0 0 0
173 0 0 0 0
174 158 13 160 9 )
175 0 0 0 0
176 0 0 0 0 {
177 0 0 0 0
178 165 9 166 14 ]
179 167 8 170 9
180 170 9 174 5

FIGURE 1.4.D. DATA TAPE LISTING, JANUARY-JUNE, 1978
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I.5 UTILITY PROGRAM ILLCHAR

The program ILLCHAR determines the total number of invalid hex characters
per tape record, the total number of invalid characters over the recorded length
of the tape, the total number of all characters recorded, and the percent error.
The program also detects changes in tape record sizes, which for a perfect tape
remains fixed at 3060 characters per record. This program can be used in two
modes of operation. The tall)y mode accumulates the total number of records read,
the total number of bad characters, the total number of characters read, and the
total nuimber of records with bad characters. Any change in record size is printed
out along with the record number at which the size changed. This mode is used to
determine the quality of the raw data tape and assists in determining the amount of
preprocessing required by a given data tape,

The second mode of operation allows a more detailed analysis of the characters

in error by printing the location within the record and the invalid character codes

as : ; <> . A raw dump of the tape in the region about the illegal character allows

the user a means to correct the character. A modification to this mode checks the
data format on the tape as being one of the two allowed patterns; i.e., the twelve
character time tag sequence or the nine character data value sequence. This mode
of operation is intended for interactive use.

This program package allows data recovery procedures useful in those cases
where a character is incorrectly recorded and/or reproduced. It is also a neces-
sary adjunct to the system provided routines for processing stranger types on the
Cyber 70 systems at AFGL and Lowell. The flowchart for ILLCHAR is given in

Figure I.5.A and a sample of the program output is given in Figure I.5.B.
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FIGURE I.5.A. FLOWCHART FOR PROGRAM ILLCHAR
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TOTAL BLOCKS=120 TOTAL BAD BLOCKS=6 BLOCK PCT. ERROR=5.0
TOTAL NO. CHAR=316710 TOTAL BAD CHAR=21558 PCT. ERROR=6.8
TOTAL BLOCK SIZE CHANGES=90 in 120 BLOCKS PCT. SIZE ERROR= 75

Fignre 1.5.8. Sample Output of ILLCHAR




I.6 Raw Tape Program, STRPHEX

The sensor performance and analysis program, STRPHEX, was developed to process
raw data tapes or raw data files and can be executed in either the interactive or
batch mode of operation. In the interactive mode, the user can request anv avail-
able option and then the system prompts the user for the necessary responses. The
batch mode requires the use of fixed format control cards that pertorm the requested
system options during the job run.

The options available in STRPHEX are:

1. Print selected portions of a raw data tape (file) converting the o6-bit
ASCII or hexidecimal data coding to printer-display characters.

2. Generate a 60 line by 120 column line printer output that summarizes
the activity ot each analog channel called a PROFILE plot.

3. Collect all the data samples recorded on the raw data tape (tile) for
up to eight selected analog channels over the specitiea time interval.
The data collected is stored in a program arrav tor use by the remain-

ing three options.

£~

Produce a signal voltage vs time plot for all the analog data collected
in Option 3.
5. Produce a plot that displavs the trequencv of data points at their re-

spective analog voltage values within the abscissa time intervals.

6. Produce a histogram plot giving the number of data samples at each
signal level for the total time interval selected.

Additional options can be added to this svstem program by the addition ot the re-
quired linking program to the main provram, STRPHEN, and assivning one orf the
unused option codes. The operational teatures ot cach of the active options is civen

below, and the general STRPHREX flowchart appears in Pigure 1,604,
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FLOWCHART FOR PROGRAM STRPHEX
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Option 1, Raw Data DUMP

This option is a utility routine to print out the contents of a data tape
(file). The control card allows the data "dump" to start at either the begin-
ning of information, the current tape position, or at a particular time and day
on the data tape (file). The user determines the quantitv of output and the

time duration dumped by specifying the number of lines of output. (See Figure I1.6.B).
Option 2, PROFILE Plots

The PROFILE option was developed to meet the need for a compressed form of
display of all active sensor channels over time intervals ranging from two hours
to over three days. Each of the rows in the plot represents an active sensor
channel, and a letter code is used to represent the average of all the one minute
data samples collected for the time interval displaved. The conversion for the
letter codes representing the user select scale (either millivolts or A/D "counts')
is printed below each plot. The time duration represented bv each printed letter
code is given by the total plot time in minutes divided by 120.

Two useful extremes then are the two hour PROFILE plots and the whole raw
tape (file) PROFILE plot. The two hour PROFILES displav the sensor outputs on a
minute~-by minute basis for 120 minutes and vield a detailed analvsis method for
determining sensor performance. Specifving the total raw tape time duration in
minutes vields a single, compressed Profile plot giving all sensor outputs
averaged over 30 or 40 minutes per point. This presentation is useful in deter-
minin- longer-term sensor performance. Intermediate time intervals such as &4, 8,
12, or 24 hours can also be readilv produced, the general theme being that the
clustering or scattering of the sensor outputs about various values allows one ,
to asse .s performance and establish short and long term data reliability figures.

The control card for this option allows selection of the starting point tor
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FIGURE I1.6.B, RAW DATA TAPE DUMP SAMPLE




the PROFILE plot, specification of the duration of the plot in minutes, the scale

to be used in the plot, the optional generation of a histogram for each active data

channel, and a PROFILE-type plot giving the number of occurrences of each sensor
for the plot abscissa values rather than sensor output values. The options al-
lowed with PROFILE are shown in Figure I.6.A, the STRPHEX flowchart. (See PROFILE

Figure I1.6.C).

Option 3, Collect Data Routine

3 The remaining three options utilize 2 pre-loaded data array that is loaded
from the raw data source by the routine, COLLD; i.e., collect data. The control
card for this option allows user specified starting time and the duration of the

data collection interval in minutes along with the channel numbers (up to eight)

for which the data is to be collected. (See Figure I.6.D).
Option 4, Plot Sensor Output

This routine presupposes that COLLD has previously been rum to collect the
data for the sensor output that is to be plotted. The user can specify the
starting time, the time duration of the plot with one or two discrete channels
plotted at the top of the display. The plot is automatically scaled based on
the minimum and maximum values and allows for the selection of linear or logarithmic

scale. (See Figure I.6.E).
Option 5, Plot Sensor Output Frequency Values

As a variation to Option 4, this option produces a plot identical in all re-
spects to Option 4 except that the display characters reflect the time sequence
of the data points within the abscissa time increments. It is useful when used
with Option 4 to determine the time-ordered sequence of values that are averaged

for each point in the sensor output voltage plot. (See Figure I.6.F).
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DATA COLLECTION. CURVE CPAN DISC POINTS
1 4 -1 1437
2 5 0 1437
3 6 0 1437
& 7 0 1437
5 21 0 362 ]
6 21 1 362
7 21 2 358
8 21 3 358

FIGURE I.6.D. SAMPLE DATA COLLECT OUTPUT
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Option 6, Histogram Plotting

With this option, the data collected under Option 3 can be used to produce
a histogram display for any or all of the sensor outputs stored in Option 3.

The careful reader will note that the Options 4, 5 and 6 all require the
previous use of Option 3 to collect the data into a program array. These
routines were designed to be used on the raw data for quick editing and pre-
liminary analysis operations. These options are most useful when used on an
interactive terminal in the study of selected sensor outputs over limited time
durations. (See Figure 1.6.G).

The overall program design of STRPHEX is seen in the subprogram linkage
diagram given in Figure 1.6.H, where the re-linking and re-use of a small number
of routines allows additional options to be easily developed. An example of this
approach is the subroutine AUTOGM, which can be linked into the Option 2 PROFILE
plots through the control card and also the ability to 'parade' through a data
source file with a fixed time increment from the beginning to the end of the
information.

While the plots produced in Options 4, 5 and 6 are not in scientific units,
the inclusion of the instrument calibration programs in STRPHEX as a user selected

feature could be provided if deemed necessary.
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main STRPHEX

e ICHAR
- NOFIND
- UPDATE

jc——= PROFILE

f=— COLLD

= PLOTIT

e HISTGM

~

exit

sub PLOTIT

L—— SCALE
= MaNIT

j=——> PRGAIN

~

p

return

sub DATE

retu

ICHAR

rn

sub PROFILE sub COLLD
. DATA p=—> ICHAR
= ICHAR e NDIF
j=—___NDIF ez DATE
<= COUNT b= COUNT
e FILLD réthrn
s PRINTD
pe——s AUTOGM
re-t:u'n
sub AUTOGM sub SCALE sub COUNT
J“—ﬂmmr k,smm ICHAR
return return return
sub NOFIND sub PRINTD
DATE < NAMIT
NDIF =—=UPDAT
return regkrn

FIGURE I.6.H.
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I.7 Utility Program BLOCK

While the data logger system is programmed to produce raw tape records of
3060 hexidecimal characters, records of greater and less lengths are frequentlvy
encountered. The tape utility program, BLOCK, was developed to reblock input
records of varying lengths into output records of a fixed size. The alcorithm
used may be likened to two circles, each rotating at a different velocity that 1
transfer tape characters through a storage array. The input raw tape record of
tape characters is stored on the periphery of the input circle. The input circle
is then indexed to the first character and the record of characters is transferred ]

to the storage array, starting at the next open position in the array. The load-

ing of the tape characters from the input circle to the storage array is interrupted
when the storage array has accumulated a fixed number of characters which are

then transferred to the output circle. The output circle also interr :pts the
transfer process when it has received the number of characters determined by the
output block size. The fixed block of characters is then transferred from the
output circle to the disk-based data file and the process continues. The input
circle also interrupts the process when it becomes empty and reads in a new rec-

ord of raw data to be blocked. The process continues until the end of information
mark is detected on the raw data tape files. Character processing is carried out
similar to that performed by ILLCHAR, and the program printout indicétes the total
number of input records read, the total number of output records produced, the .
total number of input hexidecimal characters, the total number of invalid hex

characters and the hex character percent error. This output information is com-

pared to the output of ILLCHAR to determine the reliability of the raw data

record blocking process. The flowchart for BLOCK is given in Figure I1.7.A.
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II. OVERVIEW OF STRIPPING AND OUTPUT PROGRAMS
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ERIKFILE - The Erik File (OPAQUE Data Bank) contains values taken from the

three stripped files described above. Each file is for a
one month period and contains 31 records, one for each dav.
85 values are recorded for each hour using the format given
in Appendix I: "ERIKFILE/OPAQUE Data Bank Format'. Values
entered by the programs reported here include station number,
date (year, month, day), hour, measurements cycle duration

$ (16 minutes) and instrument data from the stripped arrays for
a ten minute period during the hour (before April 12, 1977,

0923 CET for 30 minutes to 40 minutes past the hour; after

that date, for the first 10 minutes of the hour). The in-

itialization program for the Erik File initializes all 85

words for each hour; additional information to be input to the

file from other sources include comment numbers, Meppen weather

data, and quality integers for each measurement. 4
TEMPORARY ERIKFILE - This file is identical to the Erik File described above.

It is useful for modifying 2 previously created Erik File if,

say, the calibration should change for an instrument. 1

The procedure files and how they fit in the overall program are depictec .n b
the overview Figure ILI.A. Except for the initialization programs, each has been
stored as a permanent file. The initialization programs were not stored to mini-

nize the possibility of accidently reinitializing a partially created data file.

A brief description of the uses of each procedure file follows:
MINSTRIP - is used to study the contents of the Raw Data File and to strip
the minute channel data from the Raw Data File to construct the

Stripped Minute Channel File and corresponding Directory.




MINFIXUP

MERGER -

FILESTAT

1951

b

LUXSTAL -

VISSTRIF -

VISSTAT -~
TPLOTS ~
XYPLOTIS ~
HISTOGRAM~
SAPROFILE~
MINDATA ~

is used when it 1is desirable to use the Temporary Save V'ile ir
the stripping process.

is used when two records for the same half-dav must be merved
into one record as is required when raw tapes are changec.

is used to print out a summary of the attached Stripped Minute
Channel File and to print out the contents of the zttached
Stripped Minute Channel Directory.

e

is used to strip the Luxmeter data from the Raw Data Fil:

construct the Stripped Luxmeter File and correspending Directere.
is useé¢ to dump perticns of the Strippec Luxmeter Yiie ond it:
lirectory.

is usec te strip the VPI'M date from the Raw Data Fiic to con-

struct the Stripped Vislab File and correspending Directery.

is used to dump portions of the Stripped Vislab File anc its
Directory.
is used te generate time plcts from the Stricpec Minute Channel
File.

is used to generate xy plots from the Stripped Minute Channel
File.

is used to generate one month histograms from the Strippec Minute
Channel File,

is used to generate profiles of data contained in the Stripped
Minute Channel File.

is used when it is desired to print scientific (calibrated) values
from up to 7 specified channels over a specified time rarge from the

attached Stripped Minute Channel File. !




DAILYMAX - is used when it is desired to print out the maximum count (hourly
maximums) of a selected channel from the attached Stripped Minute
Channel File,

ERIK - 1s used to obtain the required values from the Stripped Minute
Channel File to add to the Erik File, to print out a summary of

the status of the Erik File, and to dump the contents of the

Erik File.

LUXERIK - is used to obtain the required values from the Stripped Luxmeter
File to add to the Erik File.

VISERIK - is used to obtain the required values from the Stripped Vislab

File to add to the Erik File.
REPLACE - is used to replace all or a portion of a channel of the attached
Erik File with the corresponding elements of the attached Tempo-

rary Erik File.

INIT - initializes the Stripped Minute Channel File

INITDR - initializes the Stripped Minute Channel Directory

INITTS - initializes the Temporary Save File

INLXFL ~ initializes the Stripped Luxmeter File

INLXDR ~ initializes the Stripped Luxmeter Directory

INVSFL - initializes the Stripped Vislab File

INVSDR - initializes the Stripped Vislab Directory i
INITOP - initializes the Erik File

Although FORTRAN has library subroutine calls which can add records to an exist-
ing disk file when they are created, it has been found to be much safer to initialize
the total file before it 1s filled with data. This is the purpose of the 8 initial-

izing programs just described.




Examples of all the outputs which can be obtained from the data files des-

cribed above and which are shown in the overview are presented in Figures II.B

to II.P.

These include:

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FIGURE

FTIGURE

TIGURE

FIGURE

FIGURE

FIGURE

I1.B.

II.C.

IT.D.

II.E,

II.F.

II.G.

I1.N.

II.C.

IT.P.

SURVEY OF RAW DATA FILE SAMPLE (MINSTRIP)

DUMP OF RAW DATA FILE SAMPLE (MINSTRIP)

PROFILE OF RAW DATA FILE SAMPLE (MINSTRIP)

SORTED STRIPPED MINUTE CHANNEL DIRECTORY SAMPLE

(FILESTAT)

STRIPPED MINUTE CHANNEL CONTENTS SAMPLE (FILESTAT)

TIME PLOT SAMPLE (TPLQOTS)
XY PLOT SAMPLE (XYPLOT)

HISTOGRAM SAMPLE (HISTOGRAM)

PROFILE OF STRIPPED MINUTE DATA SAMPLE “SAPRQTILL)

STRIPPED MINUTE CHANNEL DATA DISPLAY (MINDATAY

DAILY MAXIMUM VALUE SAMPLE (DAILYMAX

STRIPPED LUXMETER DIRECTORY AND DATA DUMP SAMPLI

CLUXSTAT;

STRIPPED VISLAB DIRECTORY AND DATA DIMP SAMPLL

(VISSTAT)
ERIKFILE CONTENTS SUMMARY SAMPLE

ERIKFILE HOURLY DATA DUMP SAMPLE

(ERIK}

(ERIK,




REWIND %
SUPVEY,500,1°
L 0CK 1 1C8/714/74C7 4
8L OCK 11 108715/ 3/41
RLOCK 21 1087157 8,18
BLOCK 21 108/715/40/ 8
BL OCK Ly 108716/ 2737
3L0CK 51 108716/ 7/35
BLOCK €1 108716721 /20
BLOCK 71 1087177 1/32 ]
BLOCK 81 1087177 7/ ¢
BLOCK G1 108747726 /744
3LONK  1(1 1087187 17 0
3L0CK 111 1087187 ©/58 3
3LCCK 121 1087188717 /56
3LoCKk 131 10R/1875¢c/28 1
ALnNcCKk 1414 1087197 4/5¢ 3
RLCCK 1°4 108713/ 9/5¢4
BLNCK 1€ 108/49/50/40
BLOCK 174 1LR/2%/7 3/52
BL0OCK 181 1087277 B/S5C b
QL 0CKk 191 108720744 /52
BLOCK 201 1C8/21/ 2/7u4¢
8LOCK 211 1087217 7/47 '
2LOCK 224 10R /217337 0
BLOCK 224 108/227 1 /45 ]
3LOCK 241 1087227 R/42
3t NCK 251 1087227247 4
BLOCK 2¢€1 108/227 C/41
3LOCK 271 108723/ €£/1¢
L 0CK 281 i08/s23/715/ 8
ALl 2¢1 108/23/586/56 4
3LO0CK (1 1097 0/ 4L/¢
ALO0CK 3114 108/ "/ Az
9L 0CKk 321 109/ " /487 4 *
3LO0CK 321 107 17 2/22
aLenx 341 1c9/7 1/ 8,21 ’
3L 0CK 35% 109/ 1739/ &
3LO0CK 3J€1 1067 27 z/2¢ 4
BLOCK 2271 1097 2/ 17/27
RLCCKk 3ét 108y 2730712
IL0Ck  2cj 108/ 2r 1/2¢
3L0CK 4014 10/ %7 £/24
3LO0CK G131 10¢es 2/21/2°0 -
PLOCK W24 109/ &/ Q/27 i
FIGURL IT.6.  SURVEY OF RAW DATS FTLE SAMPLI  (MINSTRIM |
The comrand <hown requests printing the fiver tine tound in '
00 Blocb o, b blocks apart. Ihis is adequat s to Moo | 4
the comp et A DBATA T . ondy the ticrs ports o v shown, 1
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DUMP OF RAW DATA FILE SAMPLE (MINSTRIP)

The command requests printing 2000 characters following the
Time data (9 deci-

pointer location from the raw data file.

mal digits) is preceded by three right parentheses: channel
is preceded bv a slash,

data (8 decimal digits)




1
4
L
INSTANT ,2 § PROFILE,SO
PROFILE  RLOCK = 1 POINT = 1 :
corO0O OO0 CC1111112922222T3I3¥
TIME 012 3¢46€¢€7 23 456712456123 06¢€E7
108/71475070C 1262829 9 { 2 & * * * " | §«0 2 (=222 * * °* %-pen
108734755700 61629 0 1 2 4 * * % 1 | S=( 6 0=2~2 A % & * & Qar
108715700086 Sefheo829 9 1 2 4 7 6 N 2 1 =0 7 0-2~2 & 30 0 7 0-9
108715705700 6°1-6=-9 9 1 1 & 8 &4 0 A 1 &L=0 7 0-2~2 0 & 0 C 7 0-0
108/15/710/00 61649 G { 1 &4 * & % 1 § 4 0 2 0-2-25 ¢ & ¢ s-02)
108715715700 0=5-8-9 9 1 1 4 * % ® 0§ S5=0 € 0=2+22 ¢ % ¢ ¢ 9-C
108715720700 6aq1e7=C @ 1 § & *** 04t 6= ? (=227 ® % * & (=C i
1087315725700 2+4=8-8 0 1 2 4 * % 8 0 4 T 7 0-2-2 3 % & % 5 00
106871573070C 7«0=6-8 9 1 2 4 * % % 0 3 7=( 2 0=2~2 8% * % & jaf
108715735700 342-7-€ 9 | 3 4 * ¢ % (01 8-0 € 0=-2-3 5 * * & o-0-¢
108715740700 0~5=8-G 9 1 2 & * % %20 1 Qu( 7 D=2-2 1 * % * & P
108715745700 Ge2=7=9 9 § 2 & % % %20 3 O 7 022 6 * * * & P2
108715750700 1~4-8-9 9 1 2 4 * * % 0 3 X=-0 € 0-2~3 2 * % * * Q-0
108715/55/700 6~0-6-8 9 1 Y &4 * & & 0t X=(C ? 0=2-2 8 ° % ¢ * 09
108/716/80/70¢ 33=8-9 9 1 3 4 8 4 0 0 1 X0 7 D23 4 7 0 C 7 0-90
108/716/705/0C 6~1-6-8 9 1 2 & 7 &L 0 0 1 90 2 0-2-2 917 0 7 0=
t108rs16/710/700 6~1-6-8 9 1 3 4 * % %0 1 A-( € 0-2-2 & & * & & (ar
108716715700 1+5=8-€ 9 § 3 4 ® * & 0 § B0 7 02-3 2 & & & & (-(
108736720700 61-6=8 8 1 2 4 * * % 01 =0 7 0=2-2 7 % * % S0
198/16/2570¢C 2-4-8-9 0 {1 2 4 * * % 0 1 6=-(C Z 0-C-2 ) % % & ° G-0
108716730700 =9~9=9=G G 1 3 & * & ® 0 1 G0 € (=2-2 2 % * * & (=9
10871673570 3=2=7=-0 9 1 1 & * * % 4 § Gaf 7 (=22 & ¢ & 5 5 (O
108716/760/0¢C D=S-8-9 A 1 I &4 * * % ¢ § L 7 0-2-2 1 & * & % (=g
108716765700 Sejebe8 B 1 2 & * % * (0 1 41 2 0=-2-2609% %" &t
108716750700 QeleBeg A 1 2 & ° * % )1 S C E 02222 % % 5-(F
108/716/55/70C 6-0-6-8 9 1 2 4 ®* % ® 0 1 60 7 0-2-2 A % & & & (-0
108/317/700/00 3=3-7-9 9 3§ ? 4 7 640 01 6=0 7 0=2=-3 4 S IO 7 (="
108/477035/700 6=16=8 9 1 2 & 8 & 7 C 1 7=( 2 =22 ) & J)=C 7=-0-2
108717740700 6el=6=8 9 X 2 4 * * % 0 1 f=C & C=2=0 ¢ * & & & (2]
108/717/715/70¢C 0-%-8-9 9 1 1 & ® * %<0 1 BA-C 7 (0=?=2 2 % & % & }-0
108/17/720/00 6e1-6=8 9 § 1 & * * %o 4 Qe 7 (=2=-2 7 % & & 5 Qe
108717725700 2-4=8-€ 9 L 1 4 ¥ & .0 1 Xef 2 (e2-2 ¥ & 5 & d.(a"
108/717/730/00 ~5-8-9-9 Q {1 { & * % ®* 7 1 X=C 6 0=2-2-3 ¢ & & & (.0
1968/17735/0¢ 3=3-7=8 X 1 §1 L * * * 0 3 XY= 7 Q=" & € 8 5 O .0 1
108717740700 0-5-8-6 9 1 3 &4 * ® 8.0 § O 7 (=22 1 % ¢ * ®<(an
108717765700 Saleb=8 9 1 1 L * * & 0 9 B0 2 0=2-26® ¢ & ¢ 0-¢
108/17/50700 1e=8-9 9 1 0 & ®* ® %0 1 ReQ ¢ (e2-2 2 & * * S-(ar
108737755700 €=0=5=-8 9 1 0 & ® % * 0 1 7= ? 0=2-1 8 % * ¢ & fan
1068/18/00/00 3237 X9 1 N &4 9 )02 S ® 7 (e2-24 11 C 7 ("
108/18/705/0¢ 61=6-8 @ 1 C & € & 0 0 1 6-0 2 0-2-2 08 0 0 7=-0-0
108718740700 6-16=8 9 1 0 & * * * {1 1 S € (2«1 & & * ©® S.0a"
108/18715/00 0-5-89 9 1 0 & © ® ® 3 { 4of 7 (e2=2 2 ° & & ® (on
108/718/720/00 Gelebo8 9 1 0 & * * ® 2 1 & C 7 02«17 8% % 8 %.9.9
108/18/725/0¢C 2e4e7=2G O § & ) ¢ & 5 1 G ( 2 (=23 Y% % soyar
108716730700 ~1-6°8=9 9 { Y Y ® & 5 0 § 8o £ Oefel 0 % ¢ & Sopal
1C8/718/35/00 Je2«728 9 1 2 3 ¢ & & g 1 go( 7 (1o 5 & & & 002 4
108/718/760/70C 0=€<8=G Q § 2 % % % 8 g PaD ? Qei=y § & & & S.fan
108/718/65/700 Sejefe8 9 4 1 3 % & & 0 1 Bt & Pet=D & ® ° & o Do ‘
106/18/50/00 {obefeo§ 9 § 1 X * & 8 4 faf 7 f=fe] 2 * & & s.0af
108/718/6%/0¢(C 6eo0=6-8 9 1 C ¥ ® * % 0 1 Q=0 7 Cet=l R % ® 8 B.90.p 1
X
3
FIGURE 11.D. PROFILE OF RAW DATA T'ILE SAMPLE  (MINSTRIT) 3
The commands shown request listing an indication ot the data contained in the
RAW DATA FILE tor 50 times at 5 minute intervals.  The interers printed core an i
fndication of the values recorded. This number is caleulated by takine the in-
teyer part of the absolute value of the count divided by 200, A nerative sivp
indicates the counts were recorded as pecative, oo YN oimndicates a value ont ot

ranve, dand an astorisk indicates no vodue presenrt,




SO2TEN DIRECTORY

JAY= %9 MALFe3 PRECNRCe TARF EMTERED  W/1Ll/7 7B
DAY~ 59 A F-2 QECDOD- TARF . TNTERFO  e/tt/7 7
JAY- 60 mALFe) RECORC. TAPE - FNTEPED W/ti/ T8

1
?
A
NAY- 60 mALF-2 REFOBRC- L TACE- ENTERELD  «/11i/ 73
L3
>
]

- o 2s g

My- 81 HALF-) RECOPD- TAPE~ { ENTEGED w/11/ 78
Ta¥e 61 WALF=2 RECORC- TARPE-SL ONTEREN  6/2A/ 3§
NAY« A2 WALF-y RECNRC- TAPE %Y ENTEREC &/28k/ 74
NAYe 62 MNALF=2 RECARN L8 TAPE~SE ENTERED 5/26/ 78
AAY- 63 MALF-1 RECNRT- 27 TAPF.5( ENTEGEN F/26/ A
JAY- 63 MALF<2 RECCRO- 63 TaPE.83 ENTEREC 6/28/ 7A
NAY+ 64 MALE-) PRECCRD=- §2 TaPE-85¢ ENTEREC 6726/ T3
Navy~ &% NALF-2 RFPORC- %8 TAPE-51 ENTEREC K/26/ 7%
DAY~ %5 MALF-? RECARD- 28 TAPE.5y ENTEGED 6026/ 7%
NAY- £% MWALF=-1 RECORD- 45 TARE.8T TNTEREN 7/ 2/ 79
NAY+ K& HALF-3 RECORD- 49 TAPE<5y ENTERED &/267 79
NAY- B MBLF-2 RECNRD-~ 1& TAPE-SX ENTEREQ Y/ 3/ 7%
DAY~ £7 MWALF-1 RECORC- 6 TYAPE- {1 ENTERED W/12/ T8
NAY«= §7 MALF=2 RECORDN~ wi TYAPESI ENTEREC 7/ Y/ 78 .
NAY~ 68 MALF-1 RECORD- & TAPE~ 4 ENTFEED wr127 78 ¢
NAY+ £8 WALF-2 KEOR0=- &3 TAPF.EX FENTEREN 7/ ¥/ 78 ‘
NAY- §9 MALF-1 RECORD= W8 TYAFE-51 ENYERFN 6/26/ 7%
NAY- 69 WALF=2 RECORD=- &2 TYAPF-S3 ENTFREC 7/ 3/ 78
DAY~ 70 MALF-1 PECORD- 11 TAPE- 1 ENTERER 4&/12/7 78
NAY- 70 MALF-2 RECORD- 12 TYAPE- § ENTEREL /7127 78

NAY~ 71 MALF-1 RECORD-~- 11 TAPE- 1 ENTFRED 4&/12/ T4

DAY~ 79 HALF-~Z RECORD~ 14 TAPE~ 1 ENTERE" 4/12 T3

DAY~ 72 MALF~1 RECORD- 32 TAPF- 1 ENTERED «/11/7 78 |
NAY- 72 MHALF~2 RECORN- 33 TAPE~ 1 ENTERED /137 78

PAY- 73 HALF~1 RECORD- {7 TAPE- 1 ENTEREN 4W/12/ 78

NAY~ 73 MALF~2 RECAPD- 18 TAPS~ 4 ENTEWED 4W/12/ 78

DAY~ T4 MALF=2 RECORC~ S0 TAPE-S1 ENTFRED 6§/26/ 78 1
NAY~ T4 HALF=1 RECORD~ &7 TAPE~-S51 ENTERED &/s/°h/ 78
DAY~ 76 WALF~1 RECORD~ 1€ TAPF« § ENTERED /207 78
DAY~ 75 WALF-2 RECOMC- 20 TAPE- } ENTEEREDN /7207 A
NAY~ 76 HELF-1 RECORC- 21 TAPF- 1 ENYEREL 4/20G/7 78 1
NAY~ 76 MHALF-Z RECORC- 22 TAPE~ 1 ENYERED w/s20/7 78
DAY~ 77 PALF-Z RECORD~ &1 TAPE~5C ENTYERED €/ 7/ 78
DAY~ 77 MALF=-1 RECONC- 158 TAPE~SC ENYERED /237 7A
NAY~ 78 HALF~3 REFORC- 23 TAPE-SQ ENTEFEC /7237 78
NAY~ P8 MALF-2 REFORD- 24 TARCLGQ FNYERFN K/37/ 74
NAY=- 79 MALF~1 RECOQD= 2¢ TAPE-ED FNTEREN /277 74
OAY«~ 79 HALF~2 RECOPD~ 26 TaAPF-&N ENTEREN or/2% 74
DAY~ 80 MHALF~1 RECNARO~ S1 TaAPF.5y ERNTFREC Hr2h7 78
MY« 86 HALF«2 RECOPD~ LE T8DF -5y CENTEGEN w/726/ 78
DAY~ 84 MALFei4 RECORC~ 51 TAPE=-%Y ENTEREQ &/ 7/ 78
NAY~ 84 WALF~?2 RECNRO« Sb TAPE-S1 ENTERET &K/ Y7 T8
NAY~ 82 rALF=-1 RECQQ(C~ E% TapC .51 CSNTEFREC A7 77 78
NAY~ B2 MALF-¢ ®ECORD~- S€ TAPE-51 FENTFRED &/ 7/ 74
TAY - A1 WALF-1 QECHARQ- K7 TapE.&y ENTEECF"  F, 7 L)
Y- 83 MALF-2 RECORD- S8 TAPCLS1 FENTERES &2 P/ 73
NAY« 86 WALFet RECCRO= 2€ TYAPCL®2 FENIL&EN /%, 72
NAYe 8L HALF<? RECORT=- IC TAPF 53 ENTERE™ Kr2R7  7A
TAY =~ 85 HALF«1 RECOR- 6 TEPCG2 ENTERFD 4/2F7 A
T4Y¥e 8%  WALFe? REFNRO- 1€ TAPELG2 ENTEREL &/%5/ 7R
MY~ B HALF-1 PECCORO~ Y1 TAPE.G§2 ENYEEEN Ry3%¢ T8
MAY . 85 MBLF-? RECCON. XYY TRAPELGE?  ENTEREN K% O
CAY. AT MALF.t GECQOC- Y8 TRPELR?  EWIFRER Lyck/ R
TAYa 87 MBLFel RFCOO"a Y& TROCWAP ENTFREP  54%h/ 78

TAY~- AM wALF - RECTR"~ 1€ TACE -£ Y ENTEEED hyShy e
TAYe AR AL Fa? RECNCGT o L TApCc.EY raleper ne Ry )
N"AY . RQ WAL Fe [ AR Sl ) MR LIt Ren N2TEy s
VIVGURE TT.i. Sl TP STRIPPED CIEND TV OCHARKEDL L iRBCT0E Y s
(e AT
Py cnproneboacieat ot ine o Ui S IRTPPEI NS onepn e
VLA TNy Mo o

\




Qwerpen

- ® TAY - L HALE - g

n0T RECORT - Y STOIPRPEN TATA FAR Ny - a8

61710
fn/11
69712
50713
6l/14

3/ 0
0716
Y717
60718

iz 0
f1/29

17 0

RECORD

111111111172222222222 3131331 3,4Lu0bbbLL4SRERESRGES
N1 2TLSA7AG0L 23 5F7RGDTI PILEARTAG01245E789712245673301236547R9

HEELBOERAEALLLLLLLLLLLLLWLLLLLGLOLLLLLLLULGUabLLbbhbobbbbbbobiby
FBFRABRAEBLLULLULLLLULLLLLLLLILLLLOLLLLLLLLAGLLL LG bbbl
AR ERFBEPEOLLULLGLLLLLLALULLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLGLG LGN,
6HFIEHHRERHLUbLLLLLLLLLLLLLLLLLLLLLLULLLLLLLLLLLLIC 01101014
2216L65262216100611 0L L3434 30CTNCCCG0T20C0200C030900CGC034C0
7000170062111197 3334300060611 1160N010C6L104L3)00L30L14110122344L0C
62122616220 P L2106 1L01L00611214703001CC1 1010111001324 71011333
2052025653114 4216021410001 006120613 03004011CC0LT1300100L00GESY
13727222€201 161112140014 002290C00050C0022C013000600006000C000CO
00C010C0C000CI0CSCGGC0000CT2020000000420402131013636100411317(001
32122%21¢120011030.CCCCaCHICOCCCGOCCCROINTTCa06oCNNC3CT20 00"
M COTERHEBLLLLLLLULLLLLLLLLLLLLLLLLLGUOLLLLLLLLLLGILLLLLLLLLY

- 4 DAY - €£C HALF - 2

607 RECORC = L STRPIPPEr [ATA FAR DAY - 40T

sl v

1

112111212011222222222233233332330LLLLLLLLLERE5E6556EE
J1Z22656789012245€78G0223L5H7R97 122456783712 567390122456789

w3722 COHEEEHEOERLULLULULLLLLLUNLLLLLLLILLLGLLLLLLAGGLALLLLLLLLLLLLLLLLY
60723 HOEEEORHEOLLULLLULLLLLILLLLLLLLLLLLLLLLLLLGLLOHGLGLUMLLLELLLLLLG
61/ 0 56 6060hPAPHbLLULLLULLLLLLLLLLLLLLLLLLLLLLLLLLLLLOLLLGLULLLWLGLLGL,
61/ 1 EOEEOROFREDLLLLLLLLLLLLLLLLALLLLLLLLLLLLLLLLLLLULLLLLULOLLLAGLLY
P17 2 EHEEFBTIIEOLLULLLLLLLLLLLLLLLLLLLLLLLLLLLLLOLLLLLLWLLLLLLLLLLY
61/ 3 BHOEEDBREEHLLLLLLLULLLLULLLLLLLLLLLLULLLLLLLLLLLLLLLLLLLLLLLLYG
61/ &4 FEEEHHOHEDLLLLLLLULLULLLLLLLLLLLLLLLLLLLLLLLULLLLLLLLLLOALLLLY
61/ 5 FEEERRBEEFDLLLLLLLLLLLLLLLLILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLG
61/ 6 REFOROAPEOLLNLLLLLLULLLLLLLLLLLLLLLLLLLLLUBLLWLLLLLILLLLLLLLLY
6L/ 7 AHRERFBOREOLLULLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLULULLGLY
61/ B GHEHABREERLLLLLLGLULLLULLULLLLLLLLLLLILLLLLLLLILLGLLGLLLGLLGLE
FL1/ 9 EHEEEEFEERLLLLLLLALLGLULLLLLLLLLLLOLLLALULLLLLLLLLULLLLULLLLLL
FICURE THLUF.  STRIPPED MINUTE CHANNEL CONTENTS SAMPIE FILFSTAT)
s sanple shows an indication of the contents ot two records trom the attachoed
PP D ENUTE CHANNED fide in o chronclogical order.  bach number on the arrav iw
incication o the nunber o samples stored in the particular minute specitiea.
nurdeer bs ocdbeulated by oaddinge 3 to the number ot samples, dividing by o,
Pawin din o dnte er part oot the resualt, Lotice that sore dala is stored for

St ot b o,
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FIGURE II.G. TIME PLOT SAMPLE (TPLOTS)

The plot shown is the ILLUMINOMETER Horizontal channel (Channel
24), Vertical channel (Channel 25), and Azimuth (Channel 26) data
in scientific units over a two hour period around nightfall.
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FIGURE TT.H. XY PLOT

The plot shown is a scatter diagram over a 10 hour period of the Eltro vs Barnes

transmissometer with 3-5 micron filter.
imposed on the plot.
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SAMPLE  (NYPLOT)

The scaling values have been super-
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CHAN  CMIN STEP
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2«0 -19997 18
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L1 s 1t
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17-90 =10/ 1t
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-t [ V-
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FIGURE II.J. PROFILE OF STRIPPED MINUTE DATA SAMPLE
(SAPROFILE)

The profile shown gives an indication of the data contained
in the STRIPPED MINUTE CHANNEL FILE for a two hour period in
March. This profile has the same form as that mentioned in
Section I.; that profile however is generated from the RAW
DATA FILE.
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PL7147 0 1 33 9.29E 03
712117 4 1 37 9.,98E 03
T1/7117 2 1 Y1 1.12FE 04
PL/117 3 1 32 1.14EeDb
T172117 & 1 33 1.18Efu
717117 S 1 30 1.16E+06
?1/71t7 6 1 Y1 Q,08F+03
717117 7 1 32 9.60FE «0?
717317 8 1 3T 8 ,96€03
717417 9 1 Y0 9 .29E+0)
71711710 1 31 9.318E 03
71711711 1 32 A,69E (3
Te718782 1 I 9.,51EeLY
T1711/71% 1 30 1.11Ee06
T1711/716 1 31 1,22€404
71711715 1 32 1 .35EeN
71711716 1 30 1.31E+04
71711/747 1 0 1,31E40s
T1/711738 3 31 1.31E+04
717117319 1 32 1.131€¢06
71711720 1 3% 1 ,12€E404
71711721 1 30 9.,29E+03
71711722 3 31 8,69€¢03
TL/711/723 1 32 8,60€¢03
T1713/726 1 33 9.L0€E407
71711725 1 3C B ,.6%E 03
71711726 3§ X1 8 ,.7TBE QS
T1/711/727 1 32 8.26E +03
71711728 1 33 8,.96E+03
71711729 4 M0 8 ,87€+03
71/11/30 1 31 B8.35€F+03
73711731 3 32 B8,02€eC2
71711732 9 99 9,00E+99
T1/11/33 t 30 7 .85E+03
71/711/36 1 31 8,02Fe03
71711735 1 22 8,78Fe0N
T1/11736 t 33 A,50€¢93
71711737 1 30 1.03E¢06
71711738 1 31 9,98F 403
71711739 1 32 9. 40E¢D3
71711760 1 3X 8,60E¢03
71711761 1 30 B.L3Fer3
71711762 1 31 9,29Ee0%
7T1/711/43 1 32 68,78E+CT
71/11/646 1 33 B,KQF N3
71711765 ¢ 30 9,07E¢03
71711766 1 31 9 ,18F (1
T1/14/467 ¢ 12 B8,78F (3
71/11/74% 4 33 7.93E¢03
71711769 1 30 9 ,0TEOQN
71/11/50 1 31 9,07Fe%Y
71/711/51 g3 212 1,06Fene
71714752 1 33 1 ,08E+"
71711752 1 30 1, 1CEeCL
71/11/564 1 31 1,08F+00
71/11/5% 1 32 1 ,08FE e+l
74741756 1 31 B ,6QF N
71711757 1 20 A ROFerY
71/714/%6 1 31 9,2QF 07
Y1/11 S9 1 32 8 ,60Fer?
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1 33 1.1RE406
1 30 1,87Ee0k
1 31 2.70€e¢064
1 32 2.67E4lh
1 33 2,02€+00
1 30 1.13E¢00
1 Y1 ?.82€403
1 32 6,90€403
1 33 6,71E+0?
1 30 7.2%E403
1 31 7.30€¢07
1 32 7,T7€403
1 23 1,06Ee00
1 30 3.30E¢CH
1 31 L, ,IT7FeCH
1 32 &4, 9SE+0e
1 3C &A.13Ee0%
1 30 1.99E+04
1 31 A.62E+02
1 32 6,29€+03
1 33 S.92E«07
1 30 S5,22E+03
1 31 S5,26€E+03
1 32 6.41€903
1 33 1.08Ee¢Cs
1 30 1.46Ee0L
1 31 1.73E¢04
1 32 1.56E+04
1 3% 1.73E4C4
1 3C 9,51€¢02
1 31 7.51E¢(2
1 22 6.L1Fe03
1 31 6.23€E+402
1 30 6.02Fe0
1 31 6.uiEeQ)
1 32 7.7t€e2
1 3 9.33FeL2
1 30 2.43€404
1 31 1,80€Ee04
1 32 1.63E¢00
1 33 1.41E404
1 30 1.12€+04
1 YL 7.81F02
1 32 S.63Ee03
1 3% S.90Ee0™
1 30 S5.356+012
1 31 S.T7F4Q2
1 %2 hoBuEeD™
1 3 B8.72E4D
1 30 1.65C400
1 31 1.767¢C4
1 Y2 L.OAFsDL
1 3 2.16€4C
1 30 2.CAEeb
1 71 7.2%Ee0?
1 32 €.02€e(2
1 Y S,u9Ee(2?
1 M &, YSFe3
1 %1 S.39€e+0Y
1 32 ¢.65Fe(2
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TeT2Ee0CS
1.79€¢02
1.38£¢02
1.74E£002
2.01€002
24 32€¢02
2.51E002
20928002
3.22c+C2
3.86E¢02
2.67%001
bobifell
Te 765001
1.085¢02
1eb0ESr2
1.705¢02
2.N17%2¢02
2.%2E0N2
2+638402
2.92E¢02
T 205002
3.57€+02
2ebMiedy
heHEEC 0L
T.70E+D3
1+17E¢02
1.40C¢02
1.69%02
2.M1ESC2
2. 325402
2.52E¢02
2492E002
3.23222
3.53E+02
2453240
b.66EGN]
8. 7T e9q
1.00€¢092
Leh0ESN2
1.715432
2015002
2.31E402
24622402
2.92E402
Y.222 402
3.56E402
24623401
“.62E401
TebBF o)
1.0¢€8e02
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1P en?
24002602
Qo N2zey2
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DAY
DAY
DAY
DAY

NAY
DAY
DAY
DAy

DAY
NAY
DAY
nAY

DAY
Nay
DAY
NAY

OAY
DAY
CAY
DAY

nay
nay
nay
DAY

DAY
NAY
DAY
PAY

nay
DAY
nay
NAay

This shows the maximum count reached bv

- 75
- 7t
- 75
- 75
- T7¢
- 76
- 7¢
- 7€
- 77
- 77
- 77
- 77
- 7E&
- 78
- 78
- 78
- 7¢
- 7¢
- 7¢
- 79
- 8¢
- 80
- 8¢
- 8¢
- BR1
- 81
- 81
- 81
- 8¢
- 8«.
- 8¢
- 82

FIGURE II.L.

NO VALIN DATA FOUND

MAX COUNT
MAX COUNT
FAX COUNT

MAX COUNT
MAX COUNT
MAX COUNMT
MAX COUNT

MAX COUNT
MAX COHNT
MAX COUNT
rAX COUNT

#AX COUNT
MAY COUNT
FAX COUNT
#AY COUNMT

€79
566
556

613
696
674
604

6 RF
EEL
€EL
65(

€4z
5C&
617
55t

t0 VALTN CATA FNUND

#AY COUNT
MAXY COUNT
MAX COUNT

NG VALIC
AO VERALID
NG VALID
NO VALTD

MAX CONINY
MAY COUNT
#AY COUNT
MAX COUNT

vAX COUMT
MAX COUNT
FAX COUNT
MAX COUNT

rava
CATA
Neve
CaTs

€57
679
6Lz

FOUND
FouUNn
FOUNN
FOUNN

Gez
507
5 2%
uca

474
44t
h
6212

TIME
TIME
TIME

TIME
TIME
TIME
TIME

TIME
TIME
TIME
TIwE

TIvE
Tyme
TIMF
TTME

TIME
TIME
TIME

TIME
TIME
TYME
TIME

TTME
TIME
TIME
TIME

75/11/13
757127 3
75713743

76710725
767117138
76712726
76713/ 5

77/10/1°%
77711743
77712715
77/13/7 2

TR/10712
7TR/11/756
787127 1
78/13/55

79711/2%
797127 2
79713727

B1/711/36
R1/11/42
R1/12/3"
RL/t4/ ¢

R2710735
az2/711775
8z/12/781
82r1375¢0

DAILY MANIMUM VALUL SAMPLE (DAILYMAN)

the LUXMETER instrument

for 4 hours around noontime on 8 consecutive davs in March,

1977.

This data is useful

drive.

tor checking

Jong=term instrument
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DIRECTQRY

RECOROD-
RECORD~
RECORD -
RFCORD-
RECORD-
RECOR(O -~
RECOPD -~
RECORD~

N DAY e

OT RFFORD

DIPFCTORY § GET,4 & DUMP, 1,20 § DNONE

07 07 37 *
79/ 3/20/3%
67 37 07 ¢
Ths 9746272)
89/714/ 1736
A0/ 67 5/
887 9/k&/3"
84/ 9/44/ 26

ENTERED
ENTEREC
ENTERED
ENTERED
ENTEREN
ENTERED
ENTEFRED
ENTERED

707107217 8
7G6/710/2472¢%
7C/710727/20
707190730716
70710/33/712
73/710/3€/26
70/10/39/716
70710702712
T70/710/4%/ 8
TG/710/768/728
70/710/51/20
70/710/54/716
7C/710/51/7 8
707117 C/26
707117 2720
TC/711/7 €/16
737117 </ &
70711712724
T0/33/71%720
70713718712
70711721712
T0/11/24/726
707117271720
79/11/32/ 8
T0/11/36€72%
T0/71173¢721
70/11/65/7 8
70/11/6 8728
70711751716
70/711/54/16

FIGURE II.M.

The printout shows the directory and partial contents for
the March, 1977, STRIPPED LUXMETER FILE.

the azimuth in

TAFE=47 67/10/3/59 Yo
TAFE-4Q 7€/7117 a7 2 Yo
TAFE=-4E 597107 0/ 0 TO
TAFE-W8 70710718713 10
TAFE~-SY 887 9/59/ 0 YO
TAFF=-S50 r77107 07 7 YO
TAPE=-S?2 847107307 0 Tn
TAfFE-51 81/7107%%/7 0 YO
4 START DAY - 7)/16/21/ B

608¢c268
6NBSL6L
6085640
608ER1E
6085992
6086184
€08€25¢
f08€ES532
6" 3A708
608€ecoe
6087080
6087256
F0R7428
fOBTE24
067800
6n87¢7€
60808148
60883414
08820
6088€92
6388872
6089(64
6089240
6089¢c8¢e
6089784
6ngacep
rCQ0208
6090508
6990&76
60908%¢

3100000545
31000600557
3330200560
3200100563
3110r005%.
3070600553
3300000533
32c0c00521
31000¢c0%€1
30000"9576
3300000570
32000006574
31anp09887
390000N05¢€1
33006005%5
270000547
3100r90kes
3000000561
3300C00575
J2000005¢€¢
3110C005¢69
3000c00%6%
3300009559
3139C208u6
3000001565
1300690867
3100700844
jea0coome?
33000005%S
12007905¢4

311000 bkl
303000559
3303000555
3290000463
312906452
WA, ere557
1100000517
1200000476
3100000472
T0N0000563
3300000566
3200000510
1117040502
3070000549
3300000539
1203009514
1190090594
3000090580
1930008585
1200500526
310000051%
30000058
13030CC568
170000502
3000000860
*30000(%%9
311106.52%
3100000508
3309007558
32qn0co8L?

Ws27/
W27/
w/277
4/728/

6/
67
6/
6/

159
an

181
27

STRIPPED LUXMETER DIRECTORY AND DATA DUMP SAMPLE

degrees.

(LUXSTAT)

The contents dump in-
dicates the time (in days, hours, minutes, seconds), the time in
terms of number of seconds from the beginning of the year, the
contents of horizontal and vertical ILLUMINOMETER channels, and

78
78
T8
78
78

78
7¢#

L st



OIRECYORY
RECORD= {1 TAFE- s9/7107 07 0 To 61/18/319/716 FNTEREN &/13/ T8¢
RECORD- 2 TAFE- 0/ 07 07 0 YO 07 0/ 0/ 0 ENTERED 4L/20/7 78
RECORD- 3 TAPE- 1 %9710/ 07/ 0 YO 61718719716 ENTERED &/137 76
RECORD~- & TAFE-49 57187 9/ 2 Y0 7?7 0/ 0/% FENTERRD &/25/ 78
RECORD- S TAPE-LS 70/10718/713 Y0 T/ 97637 0 ENTEREN /257 78
RECOPD- 6 TAPE~4? 61710/734/%9 YO 70/ 8/38/40 ENTEREC w/25/ 78
RECORD- 7 TAFE-S) 88/ 97597 0 YO 92/13/3/7 0 ENYERED 6/ 7/ 78
RECORD- 8 VTVAFE-S2 84/107307 ¢ YO 90/ /407 0 ENTERED €/ &/ 78
RFCORD- 9 TAPE-SY 77167 07 7 T0 80/ 6/ 7727 ENTEWPEC 6/ ¢t/ 78
RECORD- 10 TAFE-S} 24/7106/36/7 0 YO 84/ 9/44/52 ENTERET 6/ &/ 78

507 RECORD - S START CAY - 70/71% 2718

70713/ /1%

1797 1797 1797 1797 1
0 n n " [
0 ¢ 0 S ¢
9 0 0 0 C
158
47 77 31756
17 84 1777 1784 1777 2
0 e 0 o [
0 ¢ d e z
0 n n J c
1€2
71/ 9/ %/16
1676 174C 1740 1676 k4 \
e [ 0 C o
0 ¢ 0 0 [4
[} [} 0 1] 4
1€8
717107 /66
1778 177¢ 177% 11775 1
0 [ ] n "
0 L 0 d ¢
[} n [ 4 [J .
1€5 3
717117 5710
16¢3 1€22 1€5¢ 1823 2
] ¢ [/ 0 [}
0 [J 0 0 [}
0 . L) 0 L} i
160
717427 27 7
1658 1659 1658 1688 1
0 0 ¢ . 0 0
0 « 0 0 4
[} 0 0 ] n
168
727 07 37 0 4
17 €} 1784 176" 1758 2 4
0 0 0 0 0
[ ¢ 1 ¢ [
0 e 0 0 o
158
FIGURE II.N. STRIPPED VISLAB DIRECTORY AND E
DATA DUMP SAMPLE (VISSTAT) ;i

The printout shows the directory and partial contents for the
March, 1977, STRIPPED VISLAB FILE. For each time are the 21 ‘
data values discussed in Section II.3.1. l

63.




rre3ant
770301
Tr.301
77301
77334
773371
779%01
LA RIS
7o R0y
77Ny
770301
773204
775301
770301
79308
776304
779321
72Ny
LA R LRt
1240 11
7731331
77730y
77520t
rrerry

77 302
r7.332
rrin?
77302
LA L
TToe?
7?32
7332
rrern2
77302
[l kel
r? 3Ipd
738>
TT03C2
77,332
TRy
TIN%C2
T7TN302
774 %02
77302
TT.302
77102
77,302
r7N 302
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FIGURE T11.0., ERIKFILE COXTENTS SUMMARY SAMPLE (IRIK)

The contents of the partial ERIKFILL for March 1 and 2, 1977, is
indicated. The status of data for each of the entries {rom cle-
ment 10 to element 85 is represented bv an X, v, or -. An X in-
dicates data has been entered; an 0 indicates nothing entered vet:

3

indicates that the file which should have yenerated the values

has been processed but the data was cither invalid or not present,
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FICURE 11.P, FRTIKFILE HOURLY DATA DUMP SAMPLE  (ERIK)

The values stored in the partial ERIKFILE t r hour 0 of March 1, 1977, are shown.
The entry =9.008299 indicates that the file which shonld have generated that value
has been processced, but the data was either invalid or not present.  The entry
-1.06EHI0 dudicates data has not been entered vet. BElements S8 to 84 indicvates
the data quality  Cinitialized te 9's), and 85 is a spare data werd.
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I1.1. MINUTE CHANNEL STRIP PROGRANM

The Minute Channel Strip Program (MINSTRIP) is used to study the con-
tents of the Raw Data File and to strip minute channel data from it to con-
struct the Stripped Minute Channel File and its directory. Items discussed
here are the buffer input algorithms, the stripped array file, and directory
structures, and the Minute Channel Strip Program capabilities.

II.1.1 BUFFER INPUT ROUTINES

The buffer input routines are routines by which the blocks of data from
the Raw Data File are read in to form the character array (KH) from which
the time and channel data 1s stripped.

There are two different algorithms; one for initializing the character
array at the beginning of processing or when a command is issued which
requires jumping a number of blocks, and one for continuously moving ahead
during the stripping process. These are shown in Figures II.1.A and II.1.B. .

Initializing the character array, KH, is done in 6 steps as diagrammed
in Figure II1.1.A. Notice that the character array contains a complete block
of data plus a portion of the next block. This overlap is so that the
character array can continuously yield data to the stripper. The raw data
blocks are read into an intermediate buffer (BUFF) using the FORTRAN BUFFER
IN statement, and BUFF is then decoded to form the character array, KH.

The technique for continuously moving ahead during normal processing
is shown in Figure II.1.B. Here also 6 steps are necessary for the ad-
vancement, =

11.1,2 STRIPPED MINUTE CHANNEL DATA & FILE STRUCTURES f

The stripped minute channel data is stored in a single file containing {

up to 62 half-day records. Each file is for a one month period. Each half~

day record requires 12240 central memory words and thus was a good compromise

66.
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between core memory storage and a reasonable time length. An additional
record contains the half-day information for each of the 62 half-day records
contained in the file and is used primarily for checking.

The time periods for the half-day records has been chosen according to
the time that tapes are ordinarily changed at the Meppen site; hence, the
first half-day starts at 10:00 and ends at 21:59; the second half of the
record starts at 22:00 and ends at 9:59 of the following day. For example,
the record, day 67, half 1, covers the period 67:10:00 to 67:21:53, and the
record day 67, half 2, covers the period 67:22:00 to 68:09:59.

To put times on a manageable basis, all times stored and used in the
programs are in terms of seconds from the beginning of the year. This con-
version is handled by the function ITIME:

ITIME(ID,IH,IM,IS)=60(60(24(ID) + IH) + IM) + IS
A similar inverse function performs the conversion back.

The data stripped from a single minute of the Raw Data File requires 17

words of the 12240 word array IDATA. The structure of these 17 words is

shown in Figure II.1.C. The first word of the 17 stores the time of the ©

data; the remaining 16 words contain the channel data packed two values per
word.

The location of the data in the IDATA array for a particular minute is
determined by a base subscript IBASE (in which word the time resides). IBASL

is defined as tollows:

where 17T - o Uyt oo
are 1y N hofor toar !

in i T oL LSy Y e
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| The location »f each channel data in terms of IBASE is shown in

The structure of a sincle dara word is alsc shown in Figpure II.1.C.
tach channel data is stored In 2% bits {6 - 4 bit hex characters). How the
value and discrete are obtained from the hex characters is also snhown in
the rioure.

The Stripned Minute Directorv contains room for & mon~h= ¥ dara, Tur-

rently eazh directorv is used for onlv 1 month's data.
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FIGURE II1.1.C. STRIPPED MINUTE CHANNEL ARRAY STRUCTURE




II.1.3 MINUTE CHANNEL STRIP PROGRAM CAPABILITIES

The Minute Channel Strip Program allows the user to inspect the con-
tents of a Raw Data File or strip data from minute channels. With the
program one can:

* survey all or a large portion of the tape file

* access a particular data time or block on the tape file

* study a small segment of the Raw Data File contents in detail

using several routines:
i) Dump a segment of the Raw Data File,
ii) Show the next several data times.
iii) Generate a summary table (profile) of a segment of the Raw

Data File contents (data times, which channels are present,

and an indication of their values). The entries in the sum-
mary table can be one of the following: all data, everv min-
ute only, every five minutes only, every 30 minutes only,
every hour only, or everv 4 hours onlv.
* strip the raw data from minute channels to create a Stripped Min-
ute Channel File for a portion or for all of a half day record.
* automatically strip a whole tape
* merge two partial records of the same half-day
* list the directory of half day records already stripped in the
order they were input and chronologically

% get a stripped data record from the disk file and load it into core

N

inspect the contents of the stripped data record residing in core.

The program can be used interactively on a time-sharing terminal. The

command language is very simple to use so that the experimenter may desire




to use tne program himself. The command language is also flexible; one mav j
use statements which are verv reacakle or use short abbreviations ror con-

venience. The program can alsc pe executec iun batch mode so that results

may be output on tne line printer.
To use the program one must first attach it, the lesired kaw .ata fi.e,
and the stripped Minute Channel File and .irectorv resicdins on the
: First there is a short loe-in procecure irn whiin the uSe 3pecities the Jur-
rent date and is rejuestes To .JnpuUt tne stritres tare ndmser and the rorm

of codiny on the Raw Late Nlle (eltner hex I charaster..
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[1.2 LUXMETER STRIP_ PROGRAM

The Stripped Luxmeter File and Directory structure and l.uxmeter Strip Program
capabilities are presented below.

11.2.1. STRIPPED LUXMETER FILE AND DIRECTORY STRUCTURE

Data for the stripped Luxmeter is stored in files which hold one¢ month's
data. Fach record in the file is intended to hold the stripped data from 1
Raw Data File,

The Luxmeter instrument (which mecasures the horizentally and vertically in-
cident illumination) is continuously rotating in a clockwise direction viewed from
above, and the data to be entered into the Stripped Luxieter File is that when the
vertical axis is in the direction of the compass points. The average rotation rate
is 12 minutes per revolution of 30° per minute. The instrument sample time is 4
seconds so that the instrument rotates through 2° between each sample. The asloorithm
used in selecting the samples is as follows: the first sample between 0°:27, 90°-2°
and 180°:2°, and 270°+2" is taken as the north, east. south. and west sample
respectivelv.

To determine the required size of the Stripped Luxmeter File, we note that
at 12 minutes per revolution we should obtain 1 sample tor the file every 3

minutes. Assumine a raw data tape mav be up to 4 davs long, we need to stere at

least 60/3 24 4 = 1920 samples per tile. For each sample we store tour
valuces:
1. The data rime (in seconds from the beeinnine of the vear
2. The horizentol channel data Cohomee D200 0 Capt b 000 fees 1
st cert oot chiannel o acta Cehanne b U5 ) S S B R RN TR LTI

e edimer h rehoane Do i




(1)
(2)
\ (3)
(4)

(5
(6),

Consequently we use an array dimensioned 4 x 2000 in the program. If the

raw data for a particular sample was an overflow, 9999 is stored as the value
for channel 24 or 25. 1If the raw data was not all integer digits or the leading
bit was not zero, 8888 is stored as the value for channel 24 or 25.

For each record entered into the Stripped Luxmeter File, the following en-

tries are made in the Directory:

Record # (1 to 10)

Raw Tape #

First data time in record
Last data time in record

Number of data times contained in record

(7), (8) Date record was entered in file {(day, month, year)

Since there may be up to 10 records per file, the directory information arrav A
is dimensioned 8 x 10. Several months required more than 10 data tapes; two Lux- !
meter Files were generated for those months.

II.2.2  LUXMETER STRIP PROGRAM CAPABILITIES

o i g ryre e = v AR .

—————r e

Program) .

With the Luxmeter Strip Program the user can do the following:

* strip all or a portion of the attached Raw Data File using a time
efficient algorithm (strip) or a slightly less efficient algorithm
(claw), which is more impervious to bad raw tape data, and load it
into the Stripped Luxmeter File

* list the directory or records in the Stripped Luxmeter File

* get a stripped data record from the attached Stripped Luxmeter File

* dump any portion of the record in core

Tr use the program, one must use a procedure call as described above. There

is a short log-in procedure (identical to that in the Minute Channel Stripping |

The strip commands may then be used.




I1.3 VISLAB STRIP PROGRAM

The Vislab Strip Program strips data from the Variable Path Function Meter
(VPFM). The Stripped Vislab File structure is presented below. The Directory
structure is identical, and the user's instructions are nearly the same as the
Luxmeter Strip Program; only differences will be mentioned below.

I1.3.1 STRIPPED VISLAB FILE STRUCTURE

Like the S.ripped Luxmeter File, each record holds the stripped data from
1 raw data tape, and 10 records comprise a one-month file.

The VPFM instrument, unlike the Luxmeter, does not rotate at constant
rate but rather positions itself and dwells at a compass point for a short in-
terval of time. The algorithm used is to select all points which are within
* 2 degrees of the compass points and process them. For some periods of time
the instrument was not rotating, and for this the algorithm accepts all points
and assumes the instrument is east directed.

Data is normally recorded onto the raw tape once per second during a 10
minute period each hour. The stripping technique stores data meceting the
direction criteria above for this 10 minute period and then is processed to
obtain first, last, max, and min values for storing in the stripped arrayv.
Values outside the phvsical range of the readings are not used. Also the
filter, which is assumed not to change over a ten-minute period is also inserted
into the array.

For each 10 minute period the stripped file contains the following values:

1. Time (in seconds after the beginning of the vear) of the first
data point

2.

3. Last value

First value
for north direction (G° + 2°)




4. Max value
for north direction (0° + 2°)

5. Min value

6. Number of samples used

7-11, Same as 2-6 but for east direction (90° * 2°)

12-16. Same as 2-6 but for south direction (180° * 2°)

17-21. Same as 2-6 but for west direction (270° * 2°)

22, Filter used

Assuming that a raw data tape may be up to 5 days long (this was determined
to be a better figure than the 4 day period used for the Luxmeter File), we must
store the 22 elements a total of 5 x 24 = 120 times. Hence, the stripped data

array is dimensioned 22 x 120 in the program.

The directory structure is identical to that used for the Luxmeter File.

Jra—— 3
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II.4. MINUTE CHANNEL OUTPUTS

Routines have been written to obtain graphical outputs and tables from

the Stripped Minute Channel Files. Typical samples are shown in Section II.

One can obtain:

1. tvime plots over any time scale (up to one month) (See Figure 11.G.)
2. xy plots (up to one month) (See Figure II.H.)

3. histograms (up to one month) (See Figure II1.1.)

4. two-hour stripped array profiles (See Figure 11.J.)

5. data tables for up to 7 channels over specified period of time
(See Figure I1I.K.)

6. daily maximum counts (See Figure II.L.)

All of the plot routines use a '"plot composition algorithm”. An array,
which will be the plot, is first cleared and a grid is applied. Next, each |
function is applied by inserting characters at appropriate locations in the
array. Finally, the composed array is printed out.

The configuration of axes used on the plot routines is shown in
Figure 1I1.4.A. The grid is determined by 4 numbers:

number of divisions in vertical direction (ndivv)
number of points per division in vertical direction (npdv)
number of divisions in horizontal direction (ndivh)

number of points per division in horizontal direction (npdh)

For the grid shown, these numbers are 8,5,5,10 respectively., The only

restrictions on the grid size is:
ndiv_ * npd o &0
v v =

ndivh * npd, 12¢
8]

I~
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For time plots it is necessary to specify the number of minutes per division

in the horizontal direction.

one minute.

There are three options for scaling the variables to be placed in the grids.

Option O ~ automatic linear scaling. The bottom and top magnitudes
are selected with an automatic scaling routine.

Option 1 - linear scaling. The values of the function at the bottom

and top of the graph are specified by the user.

Option 2 - logarithmic scaling. The decipowers at the bottom and top
of the graph areispecified by the user. (decipower is the

exponent i in 107)
Every channel to be plotted can be scaled separately. If no scaling is
specified, Option O is used as default.

To make the plots as clear as possible, unique characters have been as-

signed to each possible function. Different filters for the BARNES instrument
have different plot characters. These have been applied consistently whether

the plot is a time plot or histogram. For example, the MRI Channel 2 data will

always be plotted using the character B. A list of current channel numbers

and the corresponding plot symbols used are given in Figure I1.4.B.

This should be selected so that each space is at least




4
LIST OF CHANNEL NUMBERS |§
;
CHANNEL NUMBER  PLOT SYMBOL DESCRIPTION v
0 A MRI NEPHELOMETER Channel 1 !
1 B MRI NEPHELOMETER Channel 2 :
f 2 C MRI NEPHELOMETER Channel 3 {
3 D MRI NEPHELOMETER Channel &
4 E ELTRO TRANSMISSOMETER Output
5 ¥ NICHT PATH Filter
6 NIGHT PATH Output Signal
7 H NIGHT PATH Range
11 J VPFM Photo Meter
12 K VPFM Azimuth
13 L VPFM Filter Position
14 M LASER PAR
15 N LASER Power Meter ’
16 0 LASER Power Meter :
17 P LASER Gain
21 Q BARNES IR TRANSMISSOMETER (without regard for tilter)
210 6 BARNES 1R TRANSMISSOMETER with filter O )
211 7 BARNES IR TRANSMISSOMETER with filter 1
212 8 BARNES IR TRANSMISSOMETER with filter 2
213 9 BARNES IR TRANLMISSOMETER with tilter 3
23 R RAIN GAUGE
24 S ILLUMINOMETER Horizontal
25 T TLLUMINOMETER Vertical
26 U TLLUMTNOMETER Azimuth
31 vV SCANNING NEPHIL Anple
32 I SCANNING NEPHI sScale sShitt
33 X SCANNTNG NEPHI. Photo Diode
34 Y SCANNINCG NLPHL Monitor
16 7. EPPLEY PYROHELIOMETER Filtered Channel
37 * EPPLEY PYROHELIOMETER bircct Channel

Figure 11.4B Channel Rumbers
and Plot Svmbols

80.




II.5 GENERATING OPAQUE DATA FILE (ERIKFILE)

The Erik file is a monthly file containing values generated from the three

stripped files, the Stripped Minute Channel File, Luxmeter File, and Vislab File.

Three separate procedure files, ERIK, LUXERIK, and VISERIK are used to obtain
values for the Erik file from each of the three stripped files. ERIK also con- %

tains several routines to output information from the Erik file.

1I.5.1. ERIKFILE STRUCTURE

The Erik file is a one-month file containing 31 records, one for each day
of the month. For months containing less than 31 days, 31 records are still ]

used for simplicity; the extra records are merely neglected. Each dailv record

contains an array dimensioned 85 X 24. There are 85 entries for each hour of
the day. There is one entry for each of the 78 data words in the standard
hourly OPAQUE data set (see Fennl), and one entry for each of the 7 different
types of optical measurements, which indicate the reliability of the data.
The entries are derived from a 10-minute period following the hour, Mean local
Solar Time. For tapes before April 12, 1977, this 10-minute period was between
30 and 40 minutes past the hour on the data logger clock (consistent with the
local time zone). After that date the data logger clock was adjusted to Mean
Lo 11 Solar Time, so this 10-minute period was the first 10 minutes of the | s
hour. The first program was written for this latter case but corrected to ac-
cept times between 30 and 40 minutes past the hour. The program must be read-
justed for processing data collected after April 12, 1977.

The 85 entries collected each hour consist of severar difterent kinds
defined in the document "Meppen Measurements I[nput Into OPAQUE Data Bank',

which is reproduced in Appendix [. The 85 words for ecach hour was initialized

as follows:

1. Fenn, R. W. (1978) orAOUE, Vol 1,
AFGL=TR=78=-0011 X1,




1. (station number) 71
2. (date) year, month, day, packed into 6 rightmost digits
3. (time) hour (0,1,2,....23)

4. (duration of measurement cycle) 10 }

5-10 (comments and scattering-filter-humidity) O 3

11-57 (measurement values) -1 x lO+30

58-77 (weather data) -1 x 10+30
78-85 (data quality) appropriate number of 9's
The processing of measurement values are of several types:

1. The MRI Photopic channel, Eltro, Horizontal Luxmeter, Night Path Luminance,

and the east direction VPFM required the beginning value, end value,

max value, min value, and number of samples used in the 10 minute period. 1

2. The vertical Luxmeter required one value from each of the four compass
points.
3. The VPFM samples in the south, west, and north compass points were

required in addition to the 5 values above for the east directionm.

4. The direct Eppley required the beginning and end value.
5. The filtered Eppley and Barnes instrument required values entered,
depending on the filter being used for the measurement. '

If the values were supposed to be added to the array but were not either
because the values were not physically present, or it was not possible to interpret
30 g9 A :
the data, then the -1 x 10 was changed to -9 x 10 so that it is possible to

distinguish hetween these two cases.

11.5.2.  ERTK PROCRAM CAPABILITIES

The ERIK Program al lows the user to process data from the Stripped Minute
Channel File into the format necessary for the Erik File over a time period
specified by a begin and e¢nd time. It also allows the user to output the con-

tents of the Frik File in several forms:

e
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1. contents summary of a given record

2. contents summary of all 31 records in the file

3. dump of all values of a given day between specified hours
4. dump of all values starting and finishing at specified days

5. display of specified channels only between specified days

Finally it allows the user to replace one particular channel of the
attached Erik File with the corresponding channel of the attached Temporary

Erik File over a specified time range.

83.




Conclusions

The similarity of many of the programs described in Part I and Part II is
due to the sequential nature of the data recording format and the need for a
"quick-edit" approach to complement the stripping and formatting of the data

base for subsequent access. The volume of data being processed requires that

pre-editing of the data is a necessary prerequisite to stripping and formatting
for it provides information on the data tape recording quality along with data
parameters that serve as processing checks and verification. In attempting data
recovery on especially '"noisy'" recordings, an independent means of verification
is mandatory.

The programs described in this report constitute a complete system package
to be used in the accessing, processing, reduction, and analysis of the OPAQUE
data base gererated at the U.S.A.F. field station in Meppen, Fed. Rep. of Germany.

While some of the programs are unique to this application; i.e., the instrument

calibration package and the specific data file packing algorithm, most of the

programs can be readily adapted to other applications. All of the raw data tape

utility, editing, processing, and display programs can be readily reconfigured

to operate with different tape recording formats. The general format of the
data files can be used in the processing of data from other sources, and the
modularity of the structure allows numerable variations in the sequence of pro-
cessing steps. Additional algorithmic modules can be linked into the program
packages with the appropriate user-defined commands.

The use of procedure files to call and execute the system programs greatly
simplifies the user-system interface. From the user standpoint, the elimination
of a large number of control cards from the JOB run deck allows one to concen-
trate on the interpretation and analysis of the computer printout rather than

correct control card errors.
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Appendix I

ERIKFILE/OPAQUE DATA BANK FORMAT

Data Bank Data Logger
Word No. Data Item Measurement Channel
1 Station No. = 71
2 Date ~ Year, Month, Day
3 Time
4 Duration of Measurement Cycle = 10
5 Comment Numbers = 000
6 " " = 000
7 " " = 000
8 " " = 000
9 " " = 000
10 Scattering x100 4+ Filter x 10 + Humidity
i
11 S  BEG
s :
12 S TFIN
s !
E 13 SS MAX MRI Nephelometer 2
i 14 S MIN (After Mar 78 !
i s AEG Point Visibility Meter)
15 N = Number of Measure- %
\ ments ]
16 E_ BEG ]
4 o
17 E_FIN i
& i
18 Eg MAX Eltro Transmissometer 4-0 ;
19 E_ MIN |
& .
9
20 NV ‘
, 21 E. BEG
L
22 EI FIN !
23 E MAX Horizontal 24 .
% g Luxmeter ;
) 24 E, MIN J
25 N
X
26 Ev (North)
E .
27 E’ (East) |
v
28 RS (South) Vertical 25
M Luxmeter (compass
29 Ew (West) Eoints fron
v 26)




Data Bank Data Logger
Word No. Data Item Measurement Channel
30 LN’r BEG
%
31 LNT FIN
p
32 LNT MAX Night Path 6
P Luminance (with 5 & 7
33 LNT MIN
P
34 NV
35 FE BEG
P
36 rE pIN
p
E ..
37 F~ MAX Vis Lab. 11
1}; Variable Path (Directions
38 Fp MIN Function Meter from 12)
39 NV
40 FS
P
41 FM
P
J
42 FI\
P
1 . - ,
43 Eo » = 0.945 37 ¢ o=
2
44 EO = 0.:‘ 37 =
3 . - oo
45 E » = 0.87 Eppley 37 f =
© Filtered
46 E "= 1.06 370 = .
o
5 ' - .
47 E V= 0.75 371 = 3
o
6 . e e ,
48 EO v = 0.55 37 f = o6
49 E07 photopic 37 £ = 7
50 E08 Y = 0.3 to 3.5 36 BEG
9
51 E Direct
° Eppley
10
52 EO V= 0.3 to 3.5 36 FIN
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Data Bank

Data Logger

Word No. Data Item Measurement Channel

Before Days After

53 Tl 3-5u LEG Day 96 96-145 145
f=0 - f =1

54 T, 8-12u £ =23 f = £t=23

- Barnes

55 T3 8-13 Transmissometer f = 2 f = f=2 g?annel

56 Tx Open or 4u f=1 f = f=0

57 T8 3-5u FIN f =0 - f=1

58 D? Contel

59 A

60 B

Al c

62 D

63 E

64 F

65 G

66 H

67 I

68 N Cloud Cover

69 dd Wind Direction at 10m

70 ff Wind Speed at 10m

71 d2d2 Wind Direction at 2m

72 f2f2 Wind Speed at 2m

73 PPP Pressure

74 TTT Temperature

75 TdeTd Dew Point Temp

76 rrr Rain Rate

77 E General Ground State

78 0QQQ Packed MRI Data Quality

79 QQQQ Packed Eltro Data Quality

80 Q0QQAQQRQ Packed Luxmeter Data Quality

81 QQQQ Packed Night Path Data Quality

82 QQQQQQQ Packed Vis Lab Data Quality

83 QQQQQQQQQQ Packed Eppley Data Quality

84 QQuQQ Packed Barnes Data Quality

85 RRR Total Rain for Past Hour S Tortad R
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